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Artificial insemination (A.I.) is the process by which 
semen is deposited in the female reproductive tract during 
fertile period by means of an instrument to obtain 
pregnancy. Artificial insemination was first done by 
Lazarro Spallanzani, physiologist, in the dog (Perry, 
1948). The swine industry contributes about 8 per cent 
of the total meat in India and Uttar Pradesh is first in the 
swine meat production (BAHS, 2012). Artificial 
insemination in pigs has been used since the early 1930s 
but its true development and wide commercial application 
in the pig industry take place in 1980s. In some European 
countries, such as Belgium, Italy, Netherlands, Norway 
and Spain, more than 80 per cent of the females are 
bred by Artificial insemination and in North America 
(USA, Canada and Mexico) and Brazil the percentage 
has already reached 75 per cent in large farm units. In 
India swine production sector is in his growing stage. 
The swine industry is well established in the north east 
part of India. This sector may play an important role for 
the improving the economic status of the farmers. It 
requires less input and more benefit due to higher growth 


rate and high feed conversion efficiency. Scientific 
techniques of Artificial insemination are essential for 
economic benefits and sustainable growth for swine 
industry in the developing Indian condition. 

Advantages and disadvantage of Artificial 
insemination : 

Maximum utilization of sire is possible due to use of 
Artificial insemination methods. Allows for widespread 
use of superior genetics and allow use of heavy boars 
on light females. Larger sanitary control and hygienic 
cares and increased control of breeding programs in the 
farm. Reproductive performance can be equal or superior 
to that obtained with the use of the natural mating. There 
are some disadvantages also due to the Artificial 
insemination in the swine production. Artificial 
insemination techniques causes increased level 
managemental practices. Adequate physical facilities are 
required for estrus detection and Artificial insemination 
It also responsible for spread of genetic abnormalities 
and many diseases. Artificial insemination practices 
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required trained person from semen collection to artificial 
insemination. However, the Artificial insemination 
practices are very important for the commercial pork 
production for maximum economic benefit. 

Semen collection methods : 

The semen collection from the pigs should be at the 
standard age. Generally the age of puberty in of gilts is 
6-7 month and in boar 8 month. In gilts breeding age is 
8-10 month and boar is used for regular breeding from 
1.5-2 year of age. Boar should be trained when he is 
between 8 and 10 months of age. The first part of the 
ejaculate (pre-sperm) should be discarded and the sperm- 
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Fig. 1 : Artificial vagina for semen collection from boar 



Fig. 2 : Semen collection process from boar 


rich fraction should be collected (40-100 ml). Immediately 
after collection, collection tube should be kept at a 
temperature of 35°C-37°C. Semen collection from boars 
in Al-centres should perform approximately 2 times per 
week. The corkscrew end of the penis is grasped with a 
bare or gloved hand. Semen is collected into a thermos. 
The grip on the penis should not be loosened during 
ejaculation, which on average requires 5 to 6 minutes. 
Artificial vagina (A. V.) method is also used in some part 
of the world. Optimum pressure must be provided during 
collection. Each dose should contain 2-3 billion 
spermatozoa in 80-100 ml. 

Evaluation of semen quality and its preservation : 

Morphological study : 

Automated sperm morphology analysis system 
(ASMA) is able to locate the head of the spermatozoa 
and compare its morphology to internal standards. 

Macroscopic, microscopic, bacteriological, 
biochemical and physical tests : 

It includes volume, colour, mass activity, 
individual activity, total sperm count, consistency and 
cloudiness, live and dead sperm count and 
morphological study osmotic pressure, specific gravity, 
electro conductivity. 

Photometry is commonly used in practice because 
it is fast and easy to perform. Nucleocounters are used 
for determining sperm concentration, and they provide 
similar counts as those obtained with photometers. 

Computer assisted semen analysis (CASA) : 

The method is objective, independent of the 
interpretation of the technician and gives detailed 
information on the sperm movement. 

Sperm quality analyzer ( SQA ) : 

The SQA systems convert variations in optical 
density into electrical signals to determine sperm 
concentration and motility. 

The use of sex-sorted and frozen-thawed sperm in 
artificial insemination is beneficiary for the farmers 
(Bathgate, 2008). Cryopreservation of boar semen 
enhances productivity and biosecurity measures (Bailey 
et al., 2000). Many cryoprotective agents age available 
but the glycerol is the best than others (Watson, 1995). 
Different type of cryoprotectants are used in swine 
industry like In general the diluents are such as egg yolk 
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(Polge et al., 1970), EDTA (Milovanov et al., 1974), 
glucose egg yolk (Crabo and Einarsson, 1971), 
Tris-fructose EDTA egg yolk (Salamon and Visser, 1973) 
and EDTA egg yolk (Park et al., 1977) etc. 

Heat detection in sow : 

European breeds used in commercial pig production 
reach puberty in 194 to 328 days (Ito et al., 1944), 
Meishan boars of China at 75 days (Harayama et 
al., 1991) but in non-descript local male pigs reared in 
India is 3-4 month (Kumaresan at el. , 2008). Period when 
sow stands still and rigid when we apply pressure on her 
loin. It is the optimum time for insemination. The normal 
heat period is 2-3 day in sow and 1 day in gilt. A 
pheromone identified as 5a-androsterone, produced by 
the boar testis is important for heat detection. Mounting 
by over other animal and allow other animal to mount 
over it. A peculiar grunting sound, restlessness 
enlargement, redning, swelling of vulva are the other 
important heat symptoms. 

Thawing and insemination techniques : 

Boar semen can successfully be frozen, thawed and 
used for Al (Grobfeld et ah, 2008). Liquid preservation 
for the bore semen is maximum for 7 days (Weitze, 2000). 
Thawing has to be done in order to maintain sperm 
motility and acrosome integrity afterward. It should do 


just before insemination. The fertility with frozen semen 
results in a 75 per cent furrowing rate and a litter size of 
9.6 (Roca et al., 2003). 

A minimum of 80- 1 00 ml liquid semen are necessary 
for the Artificial insemination in the swine (Baker et al., 
1968; Wiggins etal, 1951 and Stratman and Self, 1968) 
but in case of packages straws a 5ml straw are widely 
used (Almlid and Hofmo, 1996 and Westendorf et al., 
1975). Different equipments should used for clean and 
successful Artificial insemination like rubber apron, non- 
spermicidal lubricant, disposable vinyl gloves, catheter, 
semen bottles and tubes . Sterilization-boiling in water 
for 10-20 minute. Autoclave-rubber wears and A.V. are 
autoclaved in 10 lbs pressure (115.6°C) for 20 minutes. 
Never use soaps and detergents it affects sperm viability. 
For Artificial insemination in swine clean the sow/gilt’s 
vulva with clean water and wiped with clean tissue paper. 
Different sites are recommended by different authors 
as oviducts (Johnson and Welch, 1999), utero-tubal 
junction (Kruger, 2000 and Kruger and Rath, 2000) distal 
parts of the uterus (Wolken et al., 2002). Many 
antioxidants are used for the for improvement of the 
quality of frozen / thawed semen like ascorbic acid 
(Spallanzani, 1979 and Bathgate et al., 2008), butylated 
hydroxytoluene (Bailey et al., 2000), Reduced 
glutathione (Tada et al., 1990), 4-Hydroxy-2, 2,6,6- 
tetramethylpeperidine (Tada et al., 1990), Superoxide 


Table 1 : 

; Standard qualities of breeding boar semen 




Sr. No. 


Characteristics 


Standard 


1 . 


Colour 


Milky or creamy white 


2. 


Sperm concentration 


270-280 million/ ml 


3. 


Individual motility 


70% 


4. 


Volume 


200-500 ml. 


5. 


Mass motility 


40-60% 


6. 


Motile sperm 


60% 



Table 2 

: Examples of some diluters for boar semen (Banerjee, 2008) 




Sr. No. 

Dilutors composition- 1 

quantity 

Sr. No. 

Dilutor composition-II 

quantity 

1 . 

Glucose -D 

120.0 g. 

1. 

Glucose -D 

120.0 g 

2. 

Ethylenedi amino acetate 

7.4 g 

2. 

EDTA 

7.4 g. 

3. 

NAOH (Basic solution 4%) 

16.0 g 

3. 

Sodium bicarbonate 

2.4 g. 

4. 

Sodium citrate 35.5% 

20.0 ml 

4. 

Sodium citrate 

7.5 g. 

5. 

Penicillin 

1000,000 I.U. 

5. 

Penicillin 

1000,000 I.U. 

6. 

Streptomycin 

0.5 g. 

6. 

Streptomycin 

l.o g. 

7. 

Glass distilled water 

2000 ml 

7. 

Glass distilled water 

2000 ml 
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dismutase (Aitkin et al., 1989). Different methods of 
dilutions are used for pig semen dilution. High level 
dilution causes loss of fertilising ability (Mann, 1964) and 
damage to the of sperm membranes (Garner et al., 
2001). The cooling rate for freezing boar spermatozoa 
should be 30°C/min (Devireddy et al., 2004). 

Future sperm technologies : 

Artificial insemination of swine is widely practiced 
and is very useful tool to introduce superior gene into sow 
herds with minimal risk for disease transmission. Now many 
advance technologies are important for Artificial 
insemination in swine like Intra-oviductal insemination of a 


sow by laparoscop. These technologies are the emergent 
sex-sorted spermatozoa and those so-called future sperm 
technologies and encapsulated spermatozoa or freeze-dried 
spermatozoa are used.The success of Artificial insemination 
is largely determined by the semen quality and the 
insemination procedure. Use new equipment for every 
insemination .Be patient during the all procedure during 
insemination. 
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